B OTH daylength and temperature are important factors in the flowering of plants. A more complete understanding of the two factors and their interactions is essential to interpret the flowering and fruiting behavior of plants in different geographic areas and to evaluate genetic shifts in populations arising from seed production in areas some distance from where the seed will be used. The influence of photoperiod and temperature on growth and development is an essential consideration in greenhouse propagation whether for vegetative or floral development of plants. This discussion presents data on growth and behavior of a number of white clover clones as influenced by photoperiod and by temperature and their possible interactions.
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LITERATURE REVIEW Short daylength has been suggested as the primary factor for the failure of certain white clovers to flower in the southern United States (1, 8). Attempts have been made to determine the extent of possible genetic shifts in Ladino clover when the seed is produced under varying climatic conditions. A difference in flowering of Ladino clover grown from seed produced at different latitudes for several generations has been demonstrated by Chamblee (3) and Gibson (4). Jacobs and Hittle (5) noted that flowering of intermediate and dwarf types of white clover was distinctly different from certified lots of Ladino clover. Dwarf types flowered earlier and stopped flowering sooner. Laude et al. (7) studied 21 clonal lines of Pilgrim Ladino clover. All possessed long-day photoperiodic behavior. However, overwintering in the field hastened flowering by as much as eight weeks, increased the number of heads produced, and narrowed the range of dates to first bloom.
Aitken (2) reported that the most limiting phase in the life cycle of subterranean clover was usually inflorescence initiation, which was affected by both daylength and low temperature exposure. An outside temperature of 50 to 59° F. was roughly equivalent to vernalization of the plant in acceleration of flowering. Exposure to cold nights was as effective as continuous exposure to cold conditions. 
MATERIALS AND METHODS
Four high and 4 low seed-setting clones of Ladino white clover, plus one nonblooming clone were selected for this study from nursery trials at the Iowa State University Agronomy Farm. For comparison, three clones of common white clover were obtained from established plantings in Michigan, Minnesota, and Arizona. Plants were propagated by rooting 2-inch stolon tip-sections in vermiculite for 5 weeks with a 10-hour photoperiod.
The field experiments were planted on a Webster silt loam at Ames, Iowa. Rooted cuttings were planted in 4-inch clay pots containing a 2:2:1 mixture of sand, soil, and peat for the greenhouse experiments. Plants were watered daily and each received 12 ml. of a standard nutrient solution at 2-week intervals.
Unless otherwise stated, the greenhouse temperatures used were approximately 78° F.; however, night temperatures occasionally dropped to as low as 65° F. during periods of severe mid-winter weather. The cold temperatures used were those of the natural outside during fall or those from specially constructed cold chambers with thermostatic controls. Different photoperiods were provided by light-proof compartments equipped with individual time switches. Artificial illumination to lengthen the photoperiod in each cubicle was provided by four 40-watt fluorescent tubes plus four 50-watt incandescent lamps, all mounted on a frame which was adjusted in height above the plants to provide a light intensity of about 850 foot-candles. Half of the supplementary light provided for a given photoperiod was supplied in the evening and the other half in the morning.
Specific techniques and methods for each experiment are given with the discussion of the results.
RESULTS AND DISCUSSION
Experiment 1-Flowering of several white clover clones was evaluated under field conditions during the summers of 1957 and 1958 in a randomized block experiment with 4 replications. Single row plots of 12 plants for each of 12 clones were spaced 40 inches apart on a Webster silt loam on June 13, 1957. Individual plants of a given clone were genetically identical as they were derived from vegetative propagation during the spring in the greenhouse and only vegetative plants uniform in vigor and growth were transplanted. No supplemental water or fertilizer was used. In 1957 blooming dates were recorded daily. In 1958 dates of first bloom were recorded but during the season plants were given visual floral ratings on a 1 to 10 basis, 10 being excellent and indicating 40 to 50 floral heads per plant.
Although the plants within each clone were variable in flowering in 1957, distinct clonal differences were evident (Figure 1 ). Ladino clover clones 135, 271, and 224 had commenced to bloom one month after planting and essentially 100% of the plants in these clones bloomed by September 1. A common white clover clone from Arizona and one from Michigan bloomed later and less uniformly.
